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ABSTRACT:  
Background and goal: (cox2) Cyclooxygenase -2 as an enzyme is not present in normal tissues and in fact is a type 
of inductive enzyme during pathological phenomena such as inflammation and cancer are significantly increased. 
Increased expression of cox-2 in gastric carcinoma, pancreatic, lung and oral squamous cell carcinoma has been 
shown and seems to be one of the performance mechanisms of the inhibition of apoptosis in tumor cells.  Regarding 
the role of cox-2 in apoptosis mechanisms and the creation of dysplastic changes and malignant, the study aimed to 
evaluate the immunohistochemical expression of cox-2 in oral lichen planus and were compared with normal mucosa 
and gingivitis. Methods: The study was performed on 30 paraffin blocks related to patients referred to oral and 
maxillofacial pathology department in Dental School of Babol with confirmed diagnosis of oral lichen planus was 
done. The same number of samples of normal mucosa and samples of gingivitis were studied. Slices prepared from the 
above blocks bycoloring immunostaining cox-2 were stained  and after reviewing the slides obtained, data using 
statistical software spss20 and x2 tests, Mann-Whitney and parametric tests such as T test was analyzed and P 0˂.05 
was considered significant Results: In this study, significantly percentage of stained cells and staining intensity of 
cells in the basal layer of lichen planus was higher than normal mucosa (p <0.001). In parabasal layer the results were 
similar (p <0.001). This results in comparison to lichen planus and gingivitis in basal layer (p <0.001) and parabasal 
was seen  (p <10.0). On the other hand, significantly the percentage of stained cells  and staining intensity of cells in 
the basal layer of gingivitis was more than normal mucosa (p <0.001). In above comparison, similar result in the 
parabasal layer was seen (p <0.001). The percentage of stained cells and staining intensity of cells in lymphocytic 
infiltration was significantly higher in oral lichen planus compared to gingivitis (p <0.001).  
Conclusion: According to the results of this study may be differences in the expression of COX2 in oral lichen planus 
and normal mucosa attributed to malignant potential of the lesion. However, further studies in the field with larger 
sample size and painting method is necessary. 
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[I] INTRUDUCTION  
Lichen planus is a common chronic inflammatory 
disease and its reasons was unknown and affected 
skin and mucosal membranes (1, 2, 3, 4 and 5). 
Most researchers consider it an immune mediated 
disease. (1, 3, 4 and 6). Although the cause of 
lichen planus remains unknown but attribute its 
make to immunological factors that through it the 
accumulation of inflammatory cells such as Tcell 

(especially CD8 +) that at the interface between 
epithelium and connective tissue accumulated, 
created. Cyclooxygenase (COX) and 
prostaglandin synthesis from arachidonic acid 
catalyzed. There are two isoforms of COX. One  
building can be expressed as (COX-1) and another 
induction (COX-2) (3,4).COX- 2 gene is a gene 
that early response by growth factors, oncogenes, 
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carcinogens, esters creator of the tumor, various 
cytokines, hypoxia, UV radiations induced and in 
many neoplastic processes expressed, cell division 
and stimulates angiogenesis and inhibit apoptosis 
(7,8,9). Considering the fact that we are seeing an 
increase in the enzyme cox-2 in inflammatory 
conditions and in previous studies, a there is 
significant association between chronic 
inflammation in oral lichen planus and its progress 
to the scc seen, in this study, investigating the 
expression of cox-2 in oral lichen planus as a 
therapeutic target molecule analyzed. 
 
II]  MATERIALS AND METHODS 
The study included 30 paraffin blocks obtained 
from the pathology department of Dental School, 
Babol University of Medical Sciences with a 
diagnosis of oral lichen planus (15 samples 
erosive, 15 samples reticular) (Based on similar 
studies) and 30 samples of oral normal mucosa of 
crown lengthening surgery in histopathologic had 
minimal inflammation and 30 samples gingivitis 
were conducted. Samples from patients enrolled in 
the study over the past month are not taking cox-2 
inhibitors drugs. Each block of paraffin, 4-micron 
thick slices were prepared with H & A to confirm 
the diagnosis and sufficient sample size stained. 
Then another 4 microns were prepared for 
immunohistochemical studies. The slides for 24 
hours at 37 ° C and one hour were kept at a 
temperature of 60 ° C to excess paraffin on a slide 

is removed, then Deparaffinization& Rehydration 
by placing the samples in xylen 100% and alcohol 
were graded.  Antigens by placing slides in TBS 
buffer in a microwave (for 22 minutes) were 
recovered.Then slides with primary antibody 
(monoclonal mouse anti human-clone 4H12-UK-
Nvocastra) cox-2 carefully 1.100 incubated for 
one hour at room temperature.Then, slide in the 
container include TBS with PH = 7.6 washed for 5 
minutes, and for an hour inside en Vision tube is 
placed, TBS buffer Were washed and after putting 
on their DAB were washed with running water 
and after staining with hematoxylin Mayer were 
mounted.The percentage of cells stained for 
indicator COX-2 just counting in ten microscopic 
fields were calculated based on the following 
system: when the stained cells was no score 0, 
between 1 and 19% of cells were stained score1, 
between 20 and 49% of cells were stained score2 
and if more than 50% of cells stained were score3 
were considered. Positive control samples were 
used for ulcerative colitis. 
Tonality vascular endothelium was considered as 
an internal control. The percentage of stained cells 
in the basal and suprabasal layer   and lymphocyte 
infiltration was calculated separately. The staining 
intensity of staining cells on the basis of four 
degrees, mild, moderate and severe, respectively 
Score of 0,1,2 and 3 belong to them, it was 
evaluated. (01) 

 
Figure 1: immunohistochemical staining of normal mucosa (magnification X40) 
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Figure 2: immunohistochemical staining of gingivitis (magnification X400) 

 
Figure 3:Immunohistochemical staining of gingivitis (magnification X400) 

 
Figure 4:Immunohistochemical staining reticular lichen planus (inflammatory infiltrate) (magnification X40) 

 
Figure5:Immunohistochemical staining reticular lichen planus (epithelium) (magnification X40) 

 
[III] RESULTS  
90 samples including 30 cases of normal mucosa 
of 18 men( 60%) and 12 women (40%) with a 
mean age of 10.35 ± 33.8 and 30 gingivitis of 17 
men (54.6%) and 13 women (43.4%) with a mean 
age 9.94 ± 37.67 and 30 lichen Planus (15 

reticular and 15 cases of erosive), on biopsies 
obtained from patients ranging in age from 25 to 
62 years with an average age of 8.26 ± 45.57 of 
the 19 cases (63.4% ) were female and 11 cases 
(36.6%) were male, entered the study (table 1) 
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Frequency Variable Number (percentage) 

Gender 
Man 11(36.6%) 

Female 19(63.4%) 

Type of lichen 
planus 

Reticular 15(50%) 

Erosive 15(50%) 

Injury 
(biopsy) 

 

Gum 17(56.66%) 
Tongue 8(26.66%) 
Palate 5(16.66%) 

 

Table 1: Distribution of frequency lichen planus patients based on gender, location and type of lichen planus. 
 
Percent and the number of samples stained and 
staining intensity in the basal layers, parabasal and 
infiltration of lymphocytes in lichen planus 

patients and gingivitis, basal and parabasal for 
normal mucosa samples were analyzed for the 
results in Tables 2 and 3 below.  

Layer The percentage of stained cell score Lichen planus Gingivitis Normal mucosa 

Basal 

0% 0 1(3.3%) 0(0%) 3(10%) 
19-1% 1 3(10%) 6(20%) 14(46.7%) 
49-20% 2 6(20%) 16(53.3%) 8(26.7%) 
>50% 3 20(66.7%) 8(26.7%) 5(16.7%) 

Parabasal 

0% 0 1(3.3%) 0(0%) 3(10%) 
19-1% 1 3(10%) 6(20%) 14(46.7%) 
49-20% 2 6(20%) 16(53.3%) 8(26.7%) 
>50% 3 20(66.7%) 8(26.7%) 5(16.7%) 

Lymphocytic infiltration 
 
 
 

0% 0 0(0%) 13(43.3%) _ 
19-1% 1 1(3.3%) 10(33.3%) _ 
49-20% 2 4(13.3%) 7(23.3%) _ 
>50% 3 25(83.3%) (0%) _ 

Table 2: Number and percentage of stained samples by staining cells in the basal layer, parabasal and lymphocyte 
infiltration in the three groups studied sample 

 

Layer Staining intensity of cells score Lichen planus Gingivitis Normal mucosa 

Basal 

Lack of tonality 0 1(3.3%) 0(0%) 3(10%) 
Slight 1 11(36.7%) 15(50%) 27(90%) 

Average 2 15(50%) 14(46.7%) 0(0%) 

Severe 3 3(10%) 1(3.3%) 0(0%) 

Parabasal 

Lack of tonality 0 1(3.3%) 0(0%) 3(10%) 

Slight 1 8(26.7%) 15(50%) 27(90%) 
Average 2 17(56.7%) 14(46.7%) 0(0%) 
Severe 3 4(13.3%) 1(3.3%) 0(0%) 

Lymphocytic infiltration 

Lack of tonality 0 0(0%) 13(43.3%) _ 
Slight 1 4(13.3%) 10(33%) _ 

Average 2 13(43.3%) 7(23.3%) _ 

Severe 3 13(43.3%) 0(0%) _ 

Table 3: Number and percentage of samples based on staining intensity of cells in the basal layer, parabasal and 
lymphocyte infiltration in three samples 
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Variable Layer Normal mucosa 
Mean Rank)*) 

Gingivitis 
*(Mean Rank) 

Lichen Planus 
Mean Rank)*) P-value 

The percentage of stained cells Basal 31.38 45.6 59.52  
0.001> Parabasal 31.38 45.6 59.52 

Staining intensity of cells Basal 28.15 52.05 56.30  
0.001> Parabasal 26.8 50.35 59.35 

Table 4: Comparison of the percentage of stained cells and staining intensity of cells in the basal and parabasal layers 
of lichen planus patients, gingivitis and normal mucosa
 

Case 
 

Variable 

Gingivitis 
Mean Rank)*) 

Lichen Planus 
Mean Rank)*) 

 
P-value 

 
The percentage of stained cells in lymphocytic infiltration 16.37 44.63 0.001> 

Staining intensity of cells in lymphocytic infiltration 18.62 42.38 0.001> 
 
Table 5: Comparison of the percentage of stained cells and staining intensity of cells in the infiltration of lymphocytes 
in lichen planus and gingivitis. 
 
For comparison, staining intensity and percentage of stained cells in the basal and parabasal layer in lichen 
planus and gingivitis for normal mucosa samples by Kruskal-wallis test were analyzed.Significantly the 
percentage of stained cells and staining intensity of cells in the basal layer of lichen planus was more than 
gingivitis (p <0.001). This result was seen in lichen planus and gingivitis in parabasal (p <0.001). 
Significantly the percentage of stained cells and staining intensity of cells in the basal layer of lichen planus 
was greater than normal mucosa (p <0.001). In comparison of lichen planus in normal mucosa and 
parabasal there similar results showed (p <0.001).  On the other hand significantly the percentage of stained 
cells and staining intensity of cells in the basal layer of gingivitis was more than normal mucosa (p <0.001). 
In comparison, a similar result was seen above the parabasal layer (p <0.001). (Table 4) 
The percentage of stained cells and staining intensity in different layers separately for each of the groups 
were compared using wilcoxon and the following results were obtained (Table 6). 

Sample Layer Percent (mean 
rank)* 

Intensity (mean 
rank)* 

Layers compared 
 P-value 

     Percent Intensity 

Lichen 
Planus 

Basal 1.90 1.72 Basal-Parabasal 1.000 0.157 

Parabasal 1.90 1.85 Parabasal-Lymphocyte 
infiltration 0.38 0.001 

Lymphocytic 
infiltration 2.2 2.43 Lymphocytic infiltration-

basal 0.38 0.001 

Gingivitis 

Basal 2.32 2.32 Basal-Parabasal 1.000 1.000 

Parabasal 2.32 2.32 Parabasal-Lymphocyte 
infiltration 0.001> 0.001> 

Lymphocytic 
infiltration 1.37 1.37 Lymphocytic infiltration-

basal 0.001> 0.001> 

Normal 
mucosa 

Basal 0** 0** Basal-Parabasal 
 

 
1.000 

 
1.000 Parabasal 0** 0** 

* Average grade (measure of comparison) **percentage of stained cells and staining intensity of 
Table 6: Comparison of cells staining intensity and percentage of stained cells in the basal layer, Parabasal and 
lymphocytic infiltration of each of the samples 
cells in the basal and parabasal layer of normal mucosa are similar   in normal mucosa, intensity and 
percentage of stained cells in the basal and parabasal layer was equal (p =0.0001).In the case of gingivitis, 
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degree and intensity of stained cells in the basal and parabasal layer was equal  ( p =0.0001).  However, 
staining intensity and percentage of stained cells in the basal and parabasal layers of lymphocytic 
infiltration was significantly higher (p <0.0001). The percentage of stained cells in lichen planus patients, 
basal and parabasal layers was equal (p =0.0001). It comes as the percentage of stained cells in lymphocytic 
infiltration significantly higher than basal and parabasal layers (p =0.038). Differences in staining intensity 
of cells in the basal layer and -para LP was not significant (p =0.157), staining intensity of cells in 
lymphocytic infiltration was significantly higher than the basal and parabasal layers (p =0.001). For 
comparison cells, staining intensity and percentage of stained cells in the basal and parabasal layer reticular 
and erosive lichen planus and infiltration of lymphocytes in the two groups Mann-Whitney test was used. 
As shown in Table 7 was no difference staining intensity and percentage of cells stained cells was not 
significant in any of the cases (p>0.05). The percentage of stained cells and staining intensity of cells in the 
infiltration of lymphocytes in oral lichen planus than the basal and parabasal layer. 
Table 7: Comparison of the percentage of stained cells and staining intensity of cells in different layers in two groups 
of oral lichen planus and reticular 
 
 
 
 
 
 
 
 
[IV] DISCUSSION 
The study show increase in expression of cox-2 in 
oral lichen planus than in normal mucosa and 
gingivitis basal, parabasal levels and lymphocyte 
infiltration was in line with the results Neppelberg 
and Renconen (11). However, piety and 
colleagues studied the expression of cox-2 in 
epithelial inflammatory infiltrate of lichen planus 
compared to the control group showed no 
significant difference while in the epithelium of 
the difference in the expression of cox-2 in lichen 
planus and control group was not significant (12). 
In Thaneeyachankong et al demonstrated that 
increased expression cox2 significantly in normal 
epithelium lichen planus compared with oral 
mucosa (13). The results of this study showed that 
increased expression of cox2 in intensity is more 
inflamed oral lichen planus. However, the study 
stellalysitsa et al demonstrated that expression in 
oral lichen planus cox2 not associated with 
inflammation (14).  Cox2 a stimulating enzymes 
in most cell types including keratinocytes, 
fibroblasts and Tcell is enabling the production of 

prostaglandins (15). Several processes including 
cell proliferation, apoptosis and angiogenesis in 
cancer cox2 is affected. cox2 in several ways, 
such as the proto-bcl2 adjustment and increase 
arachidonic acid inhibits apoptosis (16). Since 
cox2 factors such as cytokines and growth factors 
induce increase tissue growth factors seem to fit 
the role of erosive and atrophic because of the 
greater potential for malignant transformation are 
cox2 (17,18). Cox2 stable expression in the later 
stages of the disease can be a cause of the role of 
these factors in malignant (14).In the study, 
percentage difference cox2 expression and 
staining intensity of cells in the basal and 
parabasal layer of oral lichen planus not 
significant, difference between the percentage 
cox2 in the epithelium (basal and parabasal) by 
lymphocytic infiltration was observed. The 
intensity difference cox-2 expression in basal and 
parabasal layer of lymphocyt infiltration is 
significant lymphocytic infiltration, which is in 
line with the results of previous studies.  The 
results Danillsson et al showed that cox2 mRNA 

Case 
 

Variable 

reticular 
Mean rank* 

Erosive 
Mean rank* 

 
P-value 

 
The percentage of cells staining 

Basal 15.27 15.73 0.902 
Parabasal 15.27 15.73 0.902 

Lymphocytic infiltration 15.90 15.10 0.805 

Staining intensity 
Basal 14.8 16.20 0.683 

Parabasal 13.83 17.17 0.305 
Lymphocytic infiltration 14.50 16.50 0.530 
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and protein coc2 in the epithelium of oral lichen 
planus has greater extent than normal mucosal 
epithelium were expressed.The cox2 protein in the 
epithelium of oral lichen planus was observed 
only in the assessment by immunohistochemistry 
and Cox2 protein by western blot was observed in 
the epithelium of oral lichen planus. It seems that 
due to lack of western blot was observed in the 
levels of this protein in the epithelium is very low 
(19). This study is a significant difference between 
the percentage of stained cells and staining 
intensity between OLP and reticular cells showed 
that contrary to the results Stella Lysitsa et al (14). 
Many studies show that only cox2 had no role in 
the pathogenesis of inflammatory diseases. Some 
tumors were such as colon tumors (20), 
bronchodilators (21), esophagus (22), head, and 
neck (23) of these cases. In addition, grade of 
tumor in the cox2 affect the change of state. 
During the dysplastic and hyperplastic lesions 
more aggressive rate increases will cox2 (14). 
Rankon et al undifferentiated carcinoma with high 
expression in language cox2 found (24). Recently 
Shibata et al cox1 and cox2 has high expression in 
oral dysplasia and oral scc observed. IHC showed 
that the expression of COX2 tissue dysplasia 
associated with severe dysplasia expression. For 
example, in high cox2 but the situation is different 
scc and the higher the grade, the difference 
between the two is realized in low cox2 which 
could be due to differences in materials and their 
methods (25). As noted in apoptosis and 
angiogenesis plays an important role in Cox2 
 however, according to study Shibata cox2 
relationship  don’t exist between apoptosis and 
angiogenesis in scc mouth (25). Now the question 
arises whether the cox2 inhibitor drugs could 
prevent progression of oral lichen planus to a 
dysplastic lesion? Recent studies show that drugs 
such as celecoxib reduced the growth of dysplastic 
lesions that inhibit the secretion is cox2. Cox2 
resulting in high expression can become an 
indication of dysplastic epithelium of OLP to be 
and it is clear mechanism of action (26). So 
probably, the cox2 inhibitors can be used to 

reduce inflammation in the oral lichen planus, 
which is why it will be effective in the treatment 
of oral lichen planus, and future studies should 
address policies and treatment according to the 
conditions and services. 
 
[V] CONCLUSION  
According to the results of this study may be 
differences in the expression of COX2 in OLP and 
Normal mucosa attributed to malignant potential 
of the lesion. However, cox2 expression in oral 
lichen planus can provide the groundwork for the 
transformation of this lesion to malignant tumors. 
More studies on the molecular level in the field 
can be helpful in prevention and treatment. 
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